Establishment of a detection system for demethylating agents using an endogenous promoter CpG island.
Disturbances of epigenetic information that result in changes in DNA methylation patterns are involved in carcinogenesis and other human disorders. Detection of agents that can cause epigenetic alterations--i.e. epimutagens--is therefore an important objective. We have developed and now describe the first detection system for demethylating agents that involves an endogenous promoter CpG island (CGI). After screening 10 promoter CGIs of genes silenced in human cancers, a CGI of the FLJ32130 gene was found to respond sensitively to a known demethylating agent, 5-aza-2'-deoxycytidine (5-aza-dC), by abundantly re-expressing its mRNA. After introducing the Hyg(r)-EGFP fusion gene into exon 3 of the FLJ32130 gene by homologous recombination, we isolated one clone that had the expected recombination outcomes and designated it F117. Two subclones (F117-47 and F117-123) of this original clone that did not share its propensity for leaky expression of the Hyg(r)-EGFP mRNA were then isolated, and methylation of their 5' CGI was confirmed. The addition of 5-aza-dC at doses of 0.1 microM or higher led to their 5' CGI being demethylated, and to Hyg(r)-EGFP being expressed; the anticipated fluorescence was readily confirmed by fluorescence microscopy. We believe that this is the first assay system that detects agents that disturb the methylated status of a CGI that regulates an endogenous promoter.